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RThe nutrition–skin connection has been 
di�  cult to substantiate in dermatology. It is 
the popular consumer belief that a healthy diet 
contributes to beautiful skin. Indeed, this seems 
to make common sense, since the body requires 
the proper nutritional building blocks to build 
and repair body tissues, especially those with a 
high metabolic turnover rate such as skin, hair, 
and nails.1 For example, a source of protein is 
needed to repair skin, vitamin C is required for 
collagen production, and vitamin E is necessary 
to function as a primary antioxidant.2,3 Thus, 
the nutritional requirements for minimal skin 
functioning to prevent the occurrence of disease 
is well understood; however, understanding 
of nutritional requirements for optimal skin 
functioning and appearance maximization is 
less robust.4 Speci� cally, we have minimum 
daily nutrition requirements, but we do not 
have optimal daily nutrition recommendations. 
The present research was undertaken to gain 
a better understanding of how a commercially 
available nutritional supplement might improve 
skin function and appearance as de� ned by 
increased hydration and reduction of wrinkles. 
In addition, the ability of the nutritional 
supplement to improve quality of life (QOL), 
including energy levels and the ability to sleep, 
was also investigated.

METHODS
This single-site, double-blind, placebo-

controlled study enrolled 50 female subjects, 35 
to 65 years of age, with Fitzpatrick Skin Types I 

to VI and no known medical conditions or facial 
skin disease that might interfere with study 
participation. Enrolled participants provided 
informed and photo consent (Concordia Clinical 
Research, Cedar Knolls, New Jersey). Twenty 
subjects were in menopause. Enrollees had 
to possess mild-to-moderate photoaging 
with stable prescription medication usage for 
three months prior to study enrollment. All 
nutritional supplements had to be stopped 
at two weeks prior to study entry. Subjects 
taking oral corticosteroids, immunosuppressive 
drugs, antihistamines, insulin, antibiotics, or 
facial topical drugs were not enrolled. Subjects 
with uncontrolled metabolic diseases, such 
as diabetes (Types I and II), hypertension, 
hyperthyroidism, hypothyroidism, severe 
chronic asthma, immunological disorders 
(e.g., human immunode� ciency virus [HIV]), 
systemic lupus erythematosus, or mastectomy 
with lymph node removal were also deemed 
ineligible for enrollment. Subjects had to 
discontinue topical hydroxy acids for two 
weeks, topical prescription or over-the-counter 
retinoids for one month, and oral retinoids for 
one year prior to study entry. Use of chemical 
peels or dermabrasion within six months and 
tanning booth use within one year of study 
enrollment were not allowed. Subjects who 
were pregnant, nursing, or planning to become 
pregnant were not included. Subjects continued 
with their own self-selected cleanser, skin 
care products, sunscreens, and cosmetics in an 
unchanged manner throughout the study.

A B S T R A C T

The relationship between good nutrition and skin 
health has been di�  cult to scienti� cally document. 
While the minimum daily allowances of nutrients to 
prevent disease have been established, the optimal 
nutritional state for skin health is unknown. This 
single-site, double-blind, placebo-controlled 
study enrolled 50 female subjects, aged 35 to 65 
years, with mild-to-moderate photoaging and 
stable prescription medication usage for three 
months prior to study enrollment. All nutritional 
supplements were stopped at two weeks prior to 
study entry. Subjects took three morning and three 
evening supplement tablets or an equal number 
of placebo sugar pills to maintain the blinding. 
The blinded investigator rated a statistically 
signi� cant improvement at Week 8 compared to 
baseline, which continued into Week 12, for the 
active supplement over the placebo in terms of 
� rmness (p=0.035), hydration (p<0.001), dullness 
(p<0.001), and overall skin appearance (p=0.010). 
The subjects noted a statistically signi� cant 
improvement in healing (p=0.042), hydration 
(p=0.004), dullness (p=0.003), roughness 
(p=0.015), pigmentation (p=0.025), and overall 
appearance (p=0.005) at Week 8 that also 
continued into Week 12. In addition, the subjects 
completed a quality of life evaluation, which split 
statistically from placebo in all attributes at Week 
12. Finally, there was a statistically signi� cant 
reduction in wrinkle breadth in the supplement 
group compared to the placebo group (p=0.018), 
as analyzed from laser-scanned silicone replicas 
from the left orbit when comparing baseline to 
Week 12. These � ndings support the value of the 
study supplement in improving skin appearance.
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Subjects deemed eligible for study 
enrollment underwent a dermatologist 
investigator assessment and self-assessment for 
facial e�  cacy (5-point ordinal scale: 0=none, 
1=minimal, 2=mild, 3=moderate, 4=severe) 
with respect to lines/wrinkles, � rmness, 
healing ability, hydration, dullness, skin 
texture/roughness, mottled pigmentation, and 
overall appearance. The investigator queried 
the subjects and the subjects also evaluated 
the supplement regarding tolerability on the 
same � ve-point ordinal scale with respect to 
� atulence, burping, and indigestion.

Noninvasive assessments were also 
incorporated into the study design to assess 
skin hydration through pin probe corneometry 
(Dermalab; Cortex Technologies, Hadsund, 
Denmark) on a facial target site, and skin 
replicas to assess facial wrinkle architecture 
were obtained at baseline and Week 12. 
Replicas were made at the corner of the 
left eye from silicone to capture the crow’s 
feet area. Digital JPEG photographs (Nikon 
D90; Nikon Corp., Toyko, Japan with Can� eld 
three-point head mount; Can� eld Scienti� c, 
Fair� eld, NJ, USA) were taken of the front, 
right, and left facial areas with a standardized 
F-stop, magni� cation, and � ash to insure 
reproducibility.

All subjects were given a one-month supply 
of the study product (Lumity; Lumity Life 
Ltd., London, United Kingdom) in a generic 
white bottle or the placebo (sucrose tablets) 
in an identical generic white bottle. Subjects 
were instructed to ingest three tablets of 
the designated morning supplement in the 
morning and three tablets of the designated 
evening supplement in the evening. It was 
recommended that subjects place the study 
supplement by their toothbrush to facilitate 
adherence. The bottles were labeled identically, 
and the study coordinator maintained the 
blinding throughout the study. Half of the 
study subjects were randomized to receive the 
study product and the other half received the 
placebo. An adherence diary was also provided 
to subjects. Subjects returned to the research 
center at Weeks 4, 8, and 12 for all previously 
discussed study activities and redispensing as 
needed.

QOL assessments were obtained at Weeks 
4, 8, and 12 to determine if the supplement 
improved attributes associated with life 
performance based on the following 
statements: “my energy has improved,” “my 
sleep has improved,” “it is easier for me to fall 
asleep,” “I wake up less frequently during the 
night,” “it is easier to wake up in the mornings,” 

“I experience fewer energy slumps during 
the day,” “I have fewer coughs or colds,” “I am 
more mentally alert,” “I feel more emotionally 
balanced,” “I have experienced improvement 
in my monthly cycle or with menopause,” “my 
strength and endurance have improved,” “the 
quality and growth of my hair have improved,” 
“my nails are stronger and healthier,” “my 
speci� c skin conditions have improved,” “my 
skin is more hydrated and supple,” and “I 
am more positive about the way I look.” The 
following assessment scale was used: 0=agree 
strongly, 1=agree, 2=neutral, 3=disagree, and 
4=disagree strongly. Thus, a lower score was a 
more favorable score.

Signi� cance was de� ned at a p-value of less 
than or equal to 0.05. A paired Mann–Whitney 
test for nonparametric data were used to 
analyze the investigator and subject ordinal 
assessment outcomes. A Student’s t-test was 
used to analyze the � ndings of the noninvasive 
assessments (e.g., replicas, corneometry).

RESULTS
The investigator assessments for e�  cacy 

were evaluated as change from baseline for the 
active supplement compared to the placebo 
groups. No statistically signi� cant � ndings 
were observed at Week 4, but improvements 

FIGURE 1. Investigator assessments—A) overall appearance, hydration, and � rmness showed statistically signi� cant improvements when taking the active nutritional supplement 
as compared with the placebo; B) roughness and dullness decreased in a statistically signi� cant fashion when taking the active nutritional supplement over the placebo
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in � rmness (p=0.035), hydration (p<0.001), 
dullness (p<0.001), and overall skin appearance 
(p=0.010) were statistically signi� cantly better 
in the active supplement group at Week 8 
compared to the placebo group. These same 
� ndings continued into Week 12, demonstrating 
superiority of the supplement over the placebo 
(Figure 1). No tolerability issues were noted by the 
subjects or the investigator.

The subject e�  cacy data were examined 
according to change in the ordinal scores 
from baseline and demonstrated statistically 
signi� cant improvements in � rmness (p=0.036), 
pigmentation (p=0.011), and overall appearance 
(p=0.007) at Week 4 with the active supplement 
compared to the placebo. By Week 8, more 
improvements became statistically signi� cant, 
including healing (p=0.042), hydration 
(p=0.004), dullness (p=0.003), roughness 
(p=0.015), pigmentation (p=0.025), and overall 
appearance (p=0.005). The improvement in 
these parameters continued into Week 12 (Figure 
2). No statistically signi� cant di� erence was 
noted between the active and placebo groups in 
terms of corneometry. Both groups experienced 
improvement, probably due to environmental 
factors.

The QOL questionnaire data were analyzed 
by comparing the mean rating for each question 
between the placebo and active groups. At 
Week 4, there was a statistically signi� cant 
preference for the supplement over the placebo 
in terms of waking up less (p=0.005), fewer colds 
(p=0.36), increased mental alertness (p=0.020), 
increased emotional balance (p=0.030), 
enhanced endurance (p=0.003), improved hair 
quality (p=0.018), stronger and healthier nails 
(p=0.031), better skin (p=0.005), and increased 
skin hydration (p=0.007). Thus, the subjects were 
able to di� erentiate between the bene� ts of the 
supplement over placebo as early as at Week 4. 
This cumulative improvement continued into 
Week 8 with the same statistically signi� cant 
� ndings and additional bene� ts noted with the 
supplement over placebo in terms of increased 
energy (p=0.020), improved sleep (p=0.010), 
easier to wake up in morning (p=0.029), fewer 
energy slumps (p=0.018), improved menses 
(p=0.010), and positive outlook (p=0.010). 
By Week 12, all of the QOL attributes broke 
statistically from the � ndings associated with the 
placebo.

The silicone lateral orbital replicas were 
analyzed with a scanning laser (BioNET 

Inc., Dallas, Texas), utilizing normal and 
perpendicular lighting to analyze horizontal 
and vertical lines at the lateral left orbit and 
comparing baseline to Week 12. At Week 12, 
there was a statistically signi� cant reduction 
in wrinkle breadth in the supplement group 
compared with in the placebo group (p=0.018). 
This � nding would be appreciated visually 
as a reduction in the wrinkled appearance 
of the skin. Representative before and after 
photographs following the completion of 12 
weeks of oral supplementation are presented in 
Figure 3.

DISCUSSION
This study examined the e�  cacy of a 

nutritional supplement in improving skin 
appearance and QOL compared to a placebo. 
The supplement was structured with both 
morning and night formulations, uniquely 
designed to meet the needs of the body at 
these two distinct time points.5 The morning 
formulation contained vitamin A (1,500 U), 
vitamin C (12mg), and vitamin E (9IU), which 
are important systemic and skin antioxidant 
vitamins.6 Vitamin D (600 IU) was also present 
for bone health and emotional well-being. 
The morning supplement also contained other 
trace nutrients, including iodine for thyroid 

health (225mcg), the antioxidant ingredient 
selenium (24.75mcg), and magnesium (60mg) 
and zinc (3mg), which are found in matrix 
metalloproteinases.7 Flaxseed oil (1gm) was 
included as a phytoestrogen and a source of 
essential fatty acids (omega-3 and omega-6).8

Other antioxidant nutrients included l-cysteine 
(682 mg) and tumeric extract (30 mg). Finally, 
the morning contained acetyl-l-carnitine and 
coenzyme Q10, which are important in cellular 
energy production.9 Acetyl-l-carnitine and 
coenzyme Q10 have been used in mature adults 
to decrease physical fatigue.10

The night supplement was a di� erent 
formulation designed to meet the needs of a 
body at rest. It contained additional � axseed 
oil (933mg), a phytoestrogen helpful in 
menopause-induced hot � ashes, and l-cysteine 
(634mg). A variety of amino acids, such as lysine 
hydrochloride, l-glutamine, and l-arginine were 
also included.11 This combination of amino acids 
is purported to stimulate the pituitary gland 
to produce human growth hormone. Finally, 
alanine was incorporated for its ability to 
increase carnosine levels, which are important 
in glycation interference.12

The e� ects of three morning softgels and 
three evening softgels were compared to 
e� ects in subjects who took an equivalent 

FIGURE 2. Subject assessments—the subjects reported superior improvement for the supplement over the placebo, 
with incremental improvements occurring from Weeks 8–12.
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number of placebo tablets in the morning and 
evening, both of which were well-tolerated.
The studied supplement was not intended to 
correct nutritional de� ciencies, but rather to 
provide targeted support through a carefully 
constructed set of nutrients, including amino 
acids, vitamins, and minerals. For example, 
carnitine, iodine, magnesium, and coenzyme 
Q10 were intended to increase cellular energy 
production. 

The morning and evening supplements were 
delivered via a softgel. Softgel capsules were 
made from gelatin, water, an opaci� er, and a 
plasticizer. The supplements were manufactured 
via a process known as encapsulation, which 
involves making two � at ribbons of shell material 
that are heated to form a seal, followed by an 
injection pump � lling in the liquid contents. 
Heating seals the injection opening and � lling in 
a die gives rise to the three-dimensional shape 
of the softgel. The softgel is smooth, which can 
make it easier to swallow, while ensuring the 
stability of the supplement ingredients due to 
the airtight seal. The opaque softgel provides 
protection from light, ultraviolet radiation, 
and oxidation, which can damage supplement 
ingredients.

Data were collected to evaluate the e� ects 
of the nutritional supplement assessed by 
the blinded dermatologist investigator and 
blinded subjects regarding both appearance 

and QOL. Both the investigator and subjects 
noted statistically signi� cant improvements in 
hydration, dullness, overall appearance, and QOL 
measures when using the supplement compared 
to the placebo. The improvement in appearance 
in particular was supported by the replica analysis 
demonstrating a statistically signi� cant reduction 
in wrinkle breadth with supplement usage. 

CONCLUSION
This double-blind, placebo-controlled study 
demonstrated appearance and functional 
bene� ts from a supplement containing 
antioxidant vitamins, trace minerals, and a variety 
of amino acids and essential fatty acids.
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FIGURE 3. A representative example of study subjects at A) study entry and; B) after 12 weeks of supplementation
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